THE CAUSE OF THE FAILURE TO DEVELOP IN INFANTILISM by McCrudden, F. H. & Fales, H. L.
THE  CAUSE  OF  THE  FAILURE  TO  DEVELOP  IN 
INFANTILISM.* 
BY  F.  H.  McCRUDDEN  AND H.  L.  FALES. 
(From the Hospital of  The Rockefeller Institute for Medical  Research, 
New  York.) 
Changes  in  metabolism  have  been  found  in  certain  forms  of 
dwarfism.  1  The  nitrogen,  magnesium,  and  phosphate  of  the  urine 
were  low,  and  the  calcium  of  the  urine  was  so  low  as  to  be  prac- 
tically  negligible.  The  feces,  on  the  other  hand,  were  large  and 
contained  in great excess the  various elements which  were so low  in 
the  urine,  the  amount  of  calcium  being  even  greater  than  that  in 
the  food.  In  other  words,  the  metabolism  was  found  to  be  on  a 
very  low  plane,  and  'there  was  considerable  loss  of  material,  espe- 
cially calcium,  through  the  feces. 
One  of our patients,  F.  S.,  was  under  observation  and  treatment 
for a  long period,  and  some  of  the  clinical  features  of  the  disorder 
showed  marked  improvement. 
In November, 19IO, the patient was a puny little child,  so weak that he lifted 
his  feet with  difficulty in  walking.  His height  was 96  cm., and  his  weight  13.6 
kilos.  He  had  very  poor  muscular  control  and  when  lying  on  his  back  was 
unable  to lift  his  trunk  to  the  sitting  position  by contraction  of  the  abdominal 
muscles.  The stools were large and in odor very offensive, and only the smallest 
quantities  of  food could  be given without causing increased  foulness. 
By May, 191I, there was a striking change.  He had become a  fat,  rosy, cheer- 
ful, healthy boy, could  run,  and had excellent  muscular control.  His weight had 
increased  to 2o kilos, but his growth had been slight,  an increase of about  I  cm. 
in  height  during  the  winter. 
Briefly stated,  there  appeared  to be a  striking improvement in the 
general  health  and  nutrition  of the  soft  tissues,  'but the  abnormali- 
ties  referable  to  the  skeletal  system  did  not  improve.  The  bones 
remained small and  fragile  and the patient  did  not grow. 
In view of the number of changes in metabolism which had previ- 
ously been found,  it seemed worth while to carry out in June,  191 I, 
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at  a  period  when  the  general  health  had  so  much  improved,  a 
complete balance metabolism experiment similar to that carried out 
in December, I9IO, with the hope of finding which of the metabolic 
disturbances  were  fundamental and  associated with  the  failure  of 
the skeletal system to  develop. 
Table  II  shows the  results of  the observations.  The  analytical 
and  other technical details  of  the  observations  have  already  been 
described.  The  results  of  the  previous  balance  experiment  are 
given in table I  for comparison. 
TABLE  I. 
Day. 
Urine  3 
Total .......... 
f; 
Feces  3 
Total ..........  231.I 
Total  weight  Nitrogen.  Calcium 
of dried  feces,  oxide. 
2.75 
2.76 
3.02 
2.75 
2.51 
2.32 
6-5T--I 
29.6o  1.7o7 
I4.32  0.868 
58.5o  3.532 
40.35  2.84o 
52.55  2.286 
35.75  2.288 
3.52 
9.63 
5.64 
6.Ol 
Total amount excreted , 
Total in food .......... 
Retention ............ 
Loss ................. 
O.OIO 
o.oi6 
0.02I 
0,012 
o.oo9 
0.04o 
0, I08 
1.965 
0.750 
2.744 
1.733 
1.618 
1.45I 
lO.26 
lO.37 
6.35 
4.02 
Magnesium 
oxide. 
0.005 
o.o7o 
o.o86 
o.o74 
0.054 
O.Ill 
Phosphorus 
pentoxide 
o.512 
0.520 
0.572 
0.497 
0.398 
o.211 
0.400  2.7Io 
0.213 
0.009 
0.579 
0.339 
0.33I 
0.229 
0.855 
0.767 
2.495 
I.o77 
1.072 
1.073 
1.7oo  7.34 
2.I0 
2.43 
o.33 
I0.25 
II.9I 
1.66 
It  will be  noted that  the quantities  of  nitrogen,  phosphate,  and 
magnesium in the urine have increased considerably, and the phos- 
phate and magnesium of the feces have decreased as the patient has 
improved.  The  large  stools  containing  excessive  quantities  of 
nitrogen  and  calcium  still  persist,  and  the  calcium  in  the  urine 
remains low. 
We have succeeded, then, in improving the general state of nutri- 
tion of the patient without, however, improving the disturbance of 
growth in the skeletal system or correcting the  failure to develop. 
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does not  depend upon  a  general nutritional  disturbance,  but  upon 
some  specific  disturbance  referable  to  the  skeletal  system.  With 
the  improvement in  general nutrition,  chemical observations  show 
that  the  metabolism  of  those  elements  associated  with  the  soft 
tissue has  risen to a  higher plane.  The metabolism in calcium, on 
the  other  hand,  an  element  important  for  bone  growth,  remains 
disturbed. 
TABLE II. 
Day. 
After  i 
improve-  2 
ment  3 
4 
Urine...  56 
7 
8 
9 
IO 
Total ........... 
i 
2 
3 
4 
Feces.  ..  - 
9 
. IO 
Total ........... 
Total amount excreted. 
Total in food ......... 
Retention ............ 
Total 
weight of 
dried feces. 
6o.91 
31.83 
61.91 
38,60 
44.77 
65.40 
35.97 
49.32 
48.53 
35.88 
473.12 
Nitrogen. 
5.33 
4.26 
5.16 
5.39 
4.58 
5-84 
5.63 
5.51 
6.04 
7.11 
54.85 
3.46 
x.77 
3.62 
2.44 
2.6I 
3.6I 
2.I0 
2.77 
2.97 
t.97 
17.32 
82.2 
1Io.5 
28.3 
Calcium 
oxide. 
o.o16 
0.019 
0.026 
0.022 
o.o16 
o.o19 
o.o18 
Magne- 
sium oxide. 
0.210 
0.231 
0.242 
0.220 
0.218 
0.226 
o.2o6 
0.257 
0.146 
0.230 
2.i86 
o.237 
o.o96 
0.225 
o.Io9 
O.lO7 
o.256 
O.I00 
o.I7O 
o.192  J  0.602 
°  ° 
[  1.659  6.o49 
3'84  I  2o.o8 
5'26  I- 31.55  __ 
1.42  ~  I1.47 
Phosphorus 
pentoxide.  Sulphur. 
1.6oo  o.3x2 
1.268  0.236 
1.287  o.317 
1.396  0.348 
1.3o8  o.345 
1.495  o.4o3 
1.434  o.452 
1.474  o.356 
1.285  !  o.4o 7 
1.483  o.467 
I4.o3  3.643 
0.735  [  0.282 
o.325  ]  o.I79 
0.691  ]  0.323 
0.498  o.221 
0.563  0.289 
i .o9o  0.306 
o.436  o.I5t 
0.523  0.263 
0.298 
O.16I 
2.473 
6.12 
6.55 
0.43 
Weight at beginning of experiment, I9.O kilos; weight at end,  20.2 kilos. 
The excessively low calcium of the urine must mean one of three 
things:  (I)  either the kidneys are not doing their work properly; 
(2)  the calcium content of the blood is very low; or (3) the calcium 
of the blood exists in some combination which does not permit of its 
excretion through the kidneys.  There  is,  however,  no  other  evi- 
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other  two conditions  must  be  responsible  for  the  trouble;  and  in 
the excessive loss of calcium through the feces, we have a plausible 
explanation for a low calcium content of the blood. 
The  results  indicate  that  the  general  retardation  in  growth  is 
secondary to a  failure to develop on the part of the skeletal system. 
And  the  disturbance  of  calcium  metabolism,  associated  with  the 
frail,  thin  bones,  strongly suggests  that  the  bones  have  not  suffi- 
cient calcium in proper form at their disposal.  As pointed out by 
Rubner," there may be two causes for failure to grow: first, a lack 
of material for growth; and second, an absence of the tendency to 
grow,--this  being  the  tendency normally  seen  in  the  young,  but 
absent in the adult.  In the form of underdevelopment described in 
this paper,  there appears  to be  some disturbance in  the  supply of 
material for growth, rather than in the tendency to grow. 
2 Rubner,  M., Arch. f. Hyg.,  19o8, lxvi,  I. 